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INTRODUCTION

The Statistical Reporting Service is implementing probability sampling
for an increasing number of surveys. The Multiple Frame Livestock
surveys, the Quarterly Farm Labor surveys and the Quarterly Gr~in Stocks
surveys in the North Central States are examples. These surveys cost
more than the traditional mail surveys because of the need for non-response
followup interviews. Telephone interviewing is being used rather than
personal visitation in an effort to reduce probability survey costs.
Due to the increased use of the telephone, this research project was
initiated to investigate the adequacy of telephone enumeration. The
Wisconsin State Statistical Office (SSO) cooperated with the Sample
Survey Research Branch in conducting this study.

OBJECTIVES OF PROJECT

The primary purpose of this research project was to determine the effective-
ness of telephone interviewing compared to personal interviewing. The
specific objectives were to:

1. determine refusal rates for telephone and personal interview;

2. determine incompleteness resulting from no telephone at the address
on the list or no telephone number available;

3. determine magnitude and direction of bias from a "true value" for
both telephone and personal interviews;

4. test enumerator effects for significance;

5. test difference between personal and telephone interviews for
significance;

6. test difference between various telephone calling methods for
significance;

7. obtain enumerators' opinions of various enumerating techniques;

8. look at statist estimates for refusals.
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SUMHARY

This study was based all u sample of dairy farmers in Wisconsin for which
the actual pounds of ~hole milk sold in one mont]} could be obtained.
Questionnaires were completed by telephone and personal enumeration.
A copy of the survey questionnaire is presented in Appendix A. Since the
actual number of pounds of whole milk sold was on record for each farmer
in the sample, the difference between "true" and reported sales was com-
puted and defined as r~purter bias.

The results of the survey are summarized belm,'.

(1) The overall refusal rate was 4.93 percent. rhe refusal rate for
telephone interviews at 5.26 percent compares with 4.26 percent
for personal interviews. The refusal rate ilppears to be indepen-
dent of enumerator effect and interviev-'tCt 1111 ique in this survey.

(2) Incompleteness due to no telephone or no telephone number available
was 2.16 percent.

(3) The overall reporter bias was 1.55 percent in reported pounds of
whole milk sold fur one month. This is a statistically-significant
upward bias at the Ci = 0.05 level. RespoIlsl'bias by telephone was
1.98 percent compared to 0.68 percent bias Iv ith personal interview.
The telephone bi3s is significantly diffeH'llt from zero while the
bias which res\llted from the personal interviews is llot significant.

(4) The enumerator effects were significant for -reported acres owned
and operated and for pounds of milk fed to livestock. Enumerator
effect on reporter bias of milk sold was not statistically
significant.

(5) There was no statistically significant difference between the
telephone and personal interview mean results for any of the
questionnaire ite~s. However, as indicated in (3), the difference
between true sales and telephone response was significant and is
nearly three times greater than the reporter bias from personal
interviews which was not significant.

(6) There was no significant difference between means for any question-
naire items when enumerators called from horne versus calling from
the SSO. The repurter bias was much higher when calling from the
SSO at 3.08 percent than from home with 0.87 percent reporter error.
This resulted from a 7.69 percent response bias in one treatment, i.e.
calling from the SSO with no presurvey contact.

(7) Enumerators felt that presurvey contact made their work flow much
smoother. The di:ference in bias between presurvey and no presurvey
contact was also statistically significant for SSG telephoning
though not for personal interviews or horne telephoning. The
enumerators favored personal interview over the telephone interview
because of better public relations.
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(8) The bias created when a statistician used historical data to
estimate for refusals was -6.9 percent, or over four times larger
than the average bias of the respondents and in the opposite
direction.

THE SURVEY

Dairy farmers in 31 counties in the southern portion of Wisconsin are
serviced by the Chicago Regional Milk Marketing Order of the Consumer
and Marketing Service (CRMMO). This area is shown in Appendix B. A
list containing the names of approximately 10,637 farmers who sell milk
in this area was obtained from CRMMO from which a random sample of 660
farmers was selected. The sampling unit was defined as the entire farm
operated by the individuals selected. Therefore, data were collected
for all the land operated by the selected dairy farmers.

The survey design called for a total of 540 completed interviews. The
sample size of 660 provided 120 extra dairymen for use as possible
replacements for non-respondents. Each of six enumerators were to
complete 90 interviews. The 90 interviews were distributed evenly
among nine different enumeration techniques or treatments. Thus, the
ultimate design consisted of 54 cells created by six enumerators and
nine enumeration techniques with each cell containing ten interviews.
In addition, each enumerator was assigned twenty replacement sample units.
The nine enumeration techniques or treatments tested were:

Tl - Telephone interview from horne with no presurvey contact

T - Telephone interview from home following a presurvey mail contact2

T3 - Telephone interview from home following a presurvey personal
visit

T4 - Telephone interview from the Wisconsin SSO with no presurvey
contact

T5 - Telephone interview from the Wisconsin SSO following a presurvey
mail contact

T6 - Telephone interview from the Wisconsin SSO following a presurvey
personal visit

T - Personal interview with no presurvey contact7
T - Personal interview following a presurvey mail contact8
T - Personal interview following a presurvey telephone contact9



Presurvey contacts we r,,' m[lde February 22-28 \,' it h I rl\lmerat ion taking place
l-13rch 1-15. DaUl Wt~rl' ,,'ol1ected for the month cd' rebruary 1971.

The questionnaire l'lwtained a message from Lire ';':IListician in Charge of
the Wisconsin SSO eXl-,ldining the f[lrmer's part i'l the survey and asking
that the questionnaiTl "not be returned" by marl. fhe first section was
designed to define thl total land operated. Thl' ,;, cond seclion contained
questions on milk pr,).lllction and dispositiClIl (~,,('t' Appendix A). l1ueslion
8 (a) asked for tl1l' ,IDlllunt of whole milk sol,.! dur ng the month of Februclry
1971, and served as tl.l' key variable for use ill lilis study.

The "true value" ur ,I"tu.1l number of pounds ,,1' hdl' Ie milk sold during
February by the SdmjeCl' dairymen was obtained [!'<llrl Lh" records of CRMMO.

The presurvey mail, ')Iltact consisted of mai 1 ing ,[ ~opv of the questionnaire
tu the dairymen Sl'!' "tl·d in 1'2' 1'5' and '1'1)' ~ '-',I' ,)f till' twenty replacement
samples dssigned tll ",Ich enumerator <:1150 recl"i ',I'; the' 'luestionnai,re.

1'3 and T6 called ["ll pt:'rsonal visit prior tf' tll,' survey. During these
visits, the enumerJt"rs gave the fJrmers a l:OP': "l the questionnaire. The
enumerators were able to explain the survey mor.' fully, answer any questions,
<1nd Gsk that the f.lrJlll'rs have the questionn:lir.,c, filLed out when the enum-
erators teLc'phone latt'r for the information.

The reverse procedur., ,,'dS used for 1'9' Th\.:' t'lllW'Vr.ltor telephoned the
respondent, l'xplJilll"J thl' survey and tried ll) m,'i." ,In dppointml'nt for J
personal interview.

AX.\LYSJS IlF SUR\'LY 1)\1,\

To test for differ'-~I1I"'~; in response due tll d IJdrt icular enumerator or
enumeration techni'!'J\' treatment), an anal\'~;i'-, ,.r variance was performed
on each item in th.' 'lul'stionnaire and on tll,' 1"'I'l1Hlled reporter bias. To
test specific llbjl',', i :t'S, orthogonal compar:'c;, ': Ic,mtrasts) Werl' made
among the means 01 ~:I" various trl'dtments 11,;,,'<1. [!Jese C1rthogunal e'lmpari-
selns (Ll through L'.;I ll~e listed and "XpLli:H'd twlllW:

(1) Telephone Vlr"us personal iIlterviC'w
L 1 = r I + T. + T 3 + T,~ + 'I' '1 +110 ,- ~Hr8 - :2T 9

(2) Telephonl' oit II Hill' versus lelC'plwnl' I r '1'1 ,:~I'!

L = 'I + I + T - T. - T - 'I2 1 . ~. J -+ 5 f I

(3) 1'ersun::11 intL rview: No presurvey eonCI'( Vl'rsus a presurvcy contact
L3 = .2'1'-" - l' - T,-) 9
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(4) Personal interview: Presurvey mail contact versus a presurvey
telephone contact

L4 = T8 - T9
(5) Telephone from horne: No presurvey contact versus a presurvey

contact
L = 2T - T - T5 123

(6) Telephone from home: Presurvey mail contact versus a presurvey
personal contact

L6 = T2 - T3

(7) Telephone from SSO: No presurvey contact versus a pre survey
contact

L7 = 2T4 - T5 - T6
(8) Telephone from SSO: Pre survey mail contact versus a presurvey

personal contact
LS = T5 - T6

Analysis of variance tables, including the orthogonal comparisons, for
each individual question in the survey are presented in Appendix C.
Significant differences between enumerators were indicated for the
questions on acres owned and operated and on the quantity of milk fed to
livestock. No overall significant difference was detected among the
individual treatments. Certain contrasts between combinations of treat-
ments did show statistical significance: no presurvey contact versus a
presurvey contact in personal interviews (L3) for acres managed; presurvey
mail contact versus a presurvey personal contact in telephoning from home
(L6) for milk used for food and drink and milk fed to livestock; and a
presurvey mail contact versus a presurvey personal contact in telephoning
from the SSO (La) for number of cows milked. No consistent difference
across questions between enumerators or survey procedures is demonstrated
by the analysis on the items in this survey.

~~GNITUDE N~D DIRECTION OF BIAS

A specific objective of this project was to determine the magnitude and
direction of bias from a "true value" for both telephone and personal
enumeration. Data used for the bias analysis were the differences between
sales of whole milk as reported by the respondent and the true value.

Individual reports ranged from a difference of -39,681 pounds to +38,394
pounds between reported and true quantity of milk sold. The positive
differences totaled 993,373 pounds from 285 reports for an average
positive difference of 3,486 pounds. There were 210 reports with nega-
tive differences totaling 661,925 pounds for an average of 3,152 pounds.
There were only 45 reports out of the 540 reports which had no difference
at all between the reported and true pounds of milk sold (including 10
zero reports).
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This gives an abso]utL' ,Jifferenct.; l1f 1,hS5,.2'Hj pllllilds of milk or an
absolute error of 7. If, percent of the true C[U,lllti I v. The net difference
is 331,448 pounds. :\nv changes in procedure vlllil'!1 \vou]d affect only the
negative bias or tIll' I,,)~itive bias ,'ould inl:rt'd:-;,' Lhe error net\\'een the
reported and true 111,',111"';.

There were 13 repl1rt" ':ith differences of more Lld!1 ..'0,000 pounds of
milk. Two zero repl1rts \vcre received \-Ihen the trul' quantities sold were
28,856 pounds and 39,(,1)] pounds. One report of 1.',900 pounds was received
when the C10~IO recllrc:,,~hO\\'ed no mi] k sale~, ,Jur j 'I;', tlil' survey per Lad.
These differences P()111l up problems in matl'hin~', Illl' sampling unit with
the reporting unit .Hld/or lack of c,]mmuniciltiol1 1l'th'een enumerator and
respondent.

Listed in Table 1 are the reported and true pounJ,; l1[ h'hole milk sold
and the bias for eae!1 l rl'atment or teclmique in ;wrcent and pounds of
whole milk sold. Thl hiels \-I3S positive (rep"rt<:<J I',_'unds '> true pounds)
for all treatments l·~.l'l·pt 1'3 (telephone intervil''-,' t Yllm home following a
presurvey personal vi~it) and T8 (personal illtlr~I~~ following a pre-
survey mail l'ontac t) . F,n thl' indi v idua 1 t rl_~~lI T'r'_'llt"' the biases ranged
in absolute value frl)rl U. .257 percent or 6,<"37 1"]llllJS for TJ to 7.686
percent or 168,339 Pll\lI1JS to '1'4 (telephonl' intt'rvi~w from the Wisconsin
SSG with no presurVl'V ('lmtact). Unlv the [,idS ill Lreatment 4 (T4) was
significantly diff~'rl'nl from zero among thl' indiVidual treatments \-lith
a = 0.05.

The average bias [or ,lll reports WdS +1.55.' p('n',~IlL or 331,448 pounds.
This overall aver<lge d i [[erence in the reporll'u !ll<~ lrue pounds of milk
sold is significantl" clifferent from zero for = 11.05 (see Table 6).
For telephone interv II'"."" the average bias \\'a,.-;+ l . 'lib percent compared
with 0.676 percent fur pt'rsonal interviews.

When a presurvey CUJ1!.lct o[ any kind was used, th,' bias was +0.686
percent or 100,745 rOllnds as compared with +3.,'j:)1) percent or 230,705
pounds for intervie"-,, \-Jithout presurvey contal'ls. ]t appears that a
presurvev contact T11.J\'he a useful device.

The large reporter bi<ls obtained under 1'4 caus,'s buth telephone bias
and no presurvey contact bias to he ~ignificantlv greater than zero.
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Table l.--Reported and true pounds of whole milk sold by treatment and bias
in percent and in pounds of "hole milk sold

Treatment

T1

'L,
L

T-)

Bias
Pounds of whole

milk sold Pounds of whole: Percentmilk sold
Reported True Reported-True (Reported-True)X 100True

2,272,653 2,241,957 30,fl96 1.369

2,565,395 2,527,231 38,164 1.510

2,423,520 2,429,757 -6,237 -0.257

2,358,680 2,190,341 168,339 7.686'~

2,763,042 2,749,326 13,716 0.499

2,292,423 2,252,747 39,676 1.761

2,270,955 2,239,285 31,670 1.414

2,329,721 2,363,922 -34,201 -1.447

2,410,541 2,360,916 49,625 2.102

Telephone inter- 14,675,713 14,391,359 284,354 1.976*
view

Personal interview: 7,01l,217 6,964,123 47,094 0.676

Total 21,686,930 21,355,482 331,448 1.552*

* Significantly different from zero at a .05.

The analysis of variance on the differences in reported pounds of whole milk
sold and the true value is shown in Table 2.

The enumerator means were not significantly different at the five percent level.
Therefore, the enumerators had little affect upon the number of pounds of milk
reported in this study.
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Similarly, the enumeration techniques or treatment means were not
significantly diffcr~nt at the five percent Level. Thus, the means
were independent of the yarious enumeration lecll:1iquesused.

The interaction between enumerators and treatments was not signifi-
cant at the five pen'L'nt level. Thus, the c'numL'r"torseffects were
nearlv constant for ,ILl the enumeration technique:' or treatments
studied.

Table 2.--Analysis fll vdriance of differences in :eported pounds of
whole mi 11. ';old and the true valul'

Source of lle:L,rees : >IL'an F

variation of fn:'cdom Sum of squares squares ratios

Enumerator 5 46,552,U5,) 9,310,412 0.258

Treatment g 416,114,772 52,014,346 1.439

Interaction ~U 1,820,954,h~H '+5,523,867 1.259

Error "+on 17 ,569 ,143,q 19 36,150,502

Total ')39 19,852,765,,'131

~o results significdI1t with ex 0.05.

Results of orthogon,ll comparisons on reporter niases are presented in
Table 3. The first l'ontparisontested was teleph(ne versus personal
interviews (LI). The F value of 0.926 for this comparison was not
statistically significc1nt. It may be recalled that 1'1 through T6
involved obtaining d,lUi by phone and that T7 thro8gh 1'9 involved
personal interviews.

Thus, no difference in bias was detected bv ttlis contrast between tele-
phone and personal ;'1t~'rviews. llov.'ever,examination of paired observations
between reported and "true" data reveals that tt·lephone interviews result
in a bias which was significantly different from zero while personal inter-
view bias was not si~nificant. This indicates that the reported average
milk sales by telepholH.'differed significantly from the true sales but was
not enough different from the mean obtained by personal interviews to be
detected by the F test.
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Table 3.--0rthogona1 comparisons of means of differences in reported
pounds of whole milk sold and true value

Source of
variation

Enumerator

Treatment

Interaction

Error

Total

Degrees
of freedom

5

1

1

1

1

1

1

1

1

40

486

539

Sum of squares

46,552,059

33,484,359

70,320,433

6,377,620

58,556,652

2,411,628

16,428,740

222,919,327

5,616,013

1,820,954,681

17,569,143,919

19,852,765,431

Hean squares

9,310,412

33,484,359

70,320,433

6,377,620

58,566,652

2,411,628

16,428,740

222,919,327

5,616,013

45,510,958

36,150,502

F
ratios

0.258

0.926

1.945

0.176

1.620

0.067

0.454

6.166*

0.155

1. 259

* significant with a = 0.05

F1,486 3.86 with a = 0.05

F1,486 6.70 with a = 0.01

There were two types of telephone interviews involved in the survey: the
enumerator calling from his home and from the SSO under supervision. The
bias for all telephone techniques except T3 was positive. The comparison
between home and office calling (L2) showed the second highest F value
(1.945) but was not significant at the five percent level.
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As previously ment i"'lt, llll~rl' h'l'rL' scvl'ral t\'l't'C prl'survey contacls
involveu in the pr,']"'( These m:1V hc listeu Ie, 1 prE'survey mail con-
tact (useu fur all 1 '1":'; l,f interviL'\'ls), d rr,'L:llrVl'Y phonE: contact
(useu for personal' ltc rvic\,'), a presurvcv rl't" 11 visit (used for
the tclephnne intlr',':L',,'), emd nt' prcsurvcv ('lll'; ,ll all. The compari-
s()n L 3 tested prL'sul ,'t' ,'(lnl:'lct ver;-;\lS no ]',r"~111,"" ,'ulltacl for thL'
person.:11 interv1eh' ("l' nique. There \,1:1;-;n,' :-.i ',I:i! il'ant uifferencl'
het\Vl'cn these t\.;o. II i;-; interesting to nl'tv ,,' ,} lSCS, however, \Vith
+l.~l~ percent for J" 1"l[lal intervie\V hlith 11111'1l'-,llI'Vev contact, -l.4~7
percent [ur persondl iutL'rviehi \,'ith a pI'L'survc'\' l'l..lil contact and +:::.10::'
pen:ent [or perS(ln:l] ',tl'rvie\v \>'ilh a prcsurVt ': !,,It'pJwIle contact. The
difference beth'E'en 11lt means obtaillL'd frum ,I [','1'-" 11:11 intEc'rview' fo110w'-
ing a presurvey mai 1 ,', nlact :1nd a presurvl.'\' [':ll'[I', ,',Jntact \VilS larger
than most (F for L, i," 1.h20) hut still noL Sj,~1 ifil',mt.

q

Similar results HE'rl' ,,j'tained Hhen enumeraLor:- tc,']cphoned from home.
The difference in t h rl']lorted pounds of \,'he)Iv 11, i ]), snld and the true
value following a pn"urvey contact emu no rn'-;lIrv",y contact (LS) uid
not vary significant Iv. :\either vias there a :-.i~'llificant difference
[ollmving:1 presurvc" nail contact anu a presut'vL'" personal visit (L6).

The S:1me did not [)(lId true with telephone intd'\i,c'WS from the SSG.
The bias for no pn'c l:rvL'V contact \":1S 7.868 ]1( rl t' It as compared with
0.499 percent for til' pH'survey mail contact and 1.7ill percent for the
presurvey person:11 C(llltdct. The F value for til j t. comp:1rison (L7) Has
6.166 and is signifil.;l;lt at the five percent h'vel but not at the one
percent level. Helll' , for this survey the prE",llr,'ey contact was bene-
ficial when the enumL'ratnrs telephoned from thL S';O. 1.8 indicates there
\Vas no significant difference in the reported puu~lds of whole milk sold
and the true value f(;llo\.Jing a presurvey mail Cl,nLact and presurvey
person:11 vis i t w'hen L'n'-lmerators telephoned [rcl!l1 lll'" SSG.

LLlL'HElZATORS' I~VP,Ll'.'\.'llll~:';

The six enumerators \Vvre asked to complete qUt'st ionnaires (see Appendix D)
stating their opini (Ins :1nd farmers' reactions tLI \larious enumeration
techniques used in t J,e survey. This provided i nc; ight into some possible
long range effects ('ilferent enumC'ration tt'clmiqu'.'s might create.

Enumerators were aSb L'd tt) record the farmL'rs' rc L':'ption to the presurvey
telephone :1nd presun'l'\' personal contacts. 'l\.;u l' ,llJmerators indicated
they generally had f:J1(ld reception wi th both. rhe llther four, however,
said they received d J,( tter reception wi th the I'resurvey personal con-
tact. They fel t tlld C '" i th the personal vis i t i l 'das easier to gain the
farmer's confidence, tile farmer bcc:1me more inllr,'sted in the survey and
answered more freely.

Although preferrin~, :hl persondl intervie\V, tlrL' t,rlumerators thought that
telephone enumerat i l'11 ',:as also effective \Vhen prcc:eded by a personal
visit or mail Cl1nt.\,' There was snme probll'TIl ':';plaining the purpo~;e of
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the survey in the absence of a prior contact, but the data were
generally easily obtained by telephone. Only two of the telephone
refusals said they would have cooperated if they had been contacted
personally.

NON-RESPONSE RATE

The sample design called for interviews with 540 dairymen. Due to
refusals, no telephones, etc., it was necessary to replace a total of
47 of these to maintain the complete set of balance treatments. The
replacements have been divided into three categories. Dairymen who
refused to answer any questions, those replaced because they didn't
have a phone or their correct phone number could not be obtained, and
those replaced for all other reasons. Table 4 is a summary of the
categories of replacements by treatments.

A total of 568 farmers were contacted and 28 of these refused to
answer the questions. This represents an overall refusal rate of
4.93 percent. The refusal rate for telephone interviews was 5.26
percent while the rate for personal interviews was 4.26 percent.
This difference was not significant as shown later in this section.

A total of 464 telephone interviews were attempted. Only 10 of these
could not be completed because there was no phone or the phone number
wasn't available. This gives a non-response rate due to telephone
problems of about 2.16 percent.

Table 4 shows that the non-response rate due to problems other than
refusals and no phone or number listed was 1.56 percent.

With the presurvey telephone contact it seemed harder to explain the
purpose of the survey. It was often necessary for the enumerators to
repeat their names, organization, and purpose, and thus perhaps easier
for the farmer to refuse.

All of the enumerators indicated that any type of presurvey contact was
helpful. Almost all of the farmers would admit to receiving the mail
questionnaire and many had the report filled in. This enabled the
enumerators to obtain the data from the farmers' wives when the farmers
were not at home. It should be noted that farmers who completed the
questionnaire before the telephone contact had an unknown effect on the
bias analysis. One can surmise, however, that this would serve to reduce
the total bias.

Most of the enumerators thought it was faster and easier to telephone
from the SSO than to call from home because direct dialing was possible
and supervisors were available to help when difficult respondents were
encountered. They noted that the best time to reach the farmers was
during meals and more call backs were required when calling during
standard office hours. One additional point brought up was that many
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farmers kept their rL'lords in the dairy barn ,wd ,is a result often
gave estimates over t11l' phone rather than referring to the records
as they did on persllniLl intervie\vs.

The interviewing tl'L'hlLique preferred by mos t t'lllWlerators was a personal
interview preceded b\' a contact. The presurve:, te Lc'phone contact was
favored over the P;L'sllrvey mail contact.

The respondents at t ,l,'hed more importance tu d pll<1Ile call and it enabled
the enumerator to r:l,lkt' an appointment and obtJ;n directions to the
farmer's house.

Table 4. --Summary of sample replacements by t r"d tmen t code and reason
[or non-response

Categories of sample replacements
Treatment ----

1\L"fus3ls
t.;o phone ur Other

number listed
---- ---

1 5 1 1

2 4 2 0

3 3 2 0

4 0 2

5 3 5 2

6 4 0 1

7 1 0 1

8 1 0 0

9 b 0 2

Total 28 10 9

Percent :,.93 2.16 1. 56

Total

7

6

5

3

10

5

2

1

8

47
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The number of refusals are shown by enumerator and treatment in Table 5.
A chi-square test was completed on the 54 cells . X2 = 38.129 with 40
degrees of freedom. This value was not significant at the 10 percent
level, so for this survey the refusal rate was independent of the treat-
ments and enumerators.

Table 5.--Refusals by treatment and enumerator

Enumerator
Treatment El E2 E E4 E E Total

3 5 6

Tl 1 1 0 3 0 0 5

T2 0 0 1 1 1 1 4

T3 0 1 0 0 0 2 3

T4 0 0 1 0 0 0 1

T5 0 1 0 1 0 1 3

T6 0 0 0 2 1 1 4

T7 0 0 0 0 1 0 1

T8 0 1 0 0 0 0 1

T 1 1 1 2 1 0 69

Total 2 5 3 9 4 5 28

OFFICE ESTINATING FOR NON-RESPONDENTS

An important aspect of probability surveys in SRS is estimating data for the
non-respondents. The usual procedure is to obtain data for the non-respondent
from some other source, if possible. The sources include field observation,
the State Farm Census, other SRS surveys, the previous reporting period
for the particular survey in question, or any other source available to the
statistician. Sometimes it is not possible to find helpful indications
for a particular operator, so a blind type of estimate based on district
or county averages, etc. must be made.
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As another phase of thi~ project, est imates werE.' m,HlL' for the 47 non-
respondents. These estimates were made by the dairy "tatistician in the
Wisconsin SSO. Two estimates were made for each non-respondent. The
first was a blind estimate made with only the name and address of the
operator known to the stat istician. In making the :-'C'Lond estimate,
called a refined estimate, the statistician was a1 !'i\,'"d to utilize any
data concerning the 0PL'I"dlL,r available in the SS() J). Results of these
estimates are shown in Idhlc 6.

Table 6. --Comparison of lL1UI obtained from survey \'li th blind and refined
statistical c~tinates

Survey Blind
Refined

cst irlate estimate

n 540 "17 47

L (R-T) 331,448 -305, 55.~ -102,909

l:: (R-T) In U.0155 -0.2117'3 -0.0693

X (,13.79 -6,5111.11 -2,172.13

Var X 3b,b32,004 344 , 72 Lj , I) 13 574,525,382

S. E. :.:61. 14 2,7(1i:) 3,496
x

X ±1.96 S.E.
x

: (101.Y7 ,1,125.63)* (-11,809 , -1,193)* (-9,024 , 4,680)

Where X = R - T = (reported value - true value)

* Significant with a = 0.05

11 A different procedure using these data is based on the mean vector
and covariance matrix and is reported in "A 1'rocedure for Editing
Survey Data," by R.. R. Hocking, H. F. Huddleston, and H. Hunt in
the J. R. Statistical Society - Series C, Volume 23, Part 1, 1974.
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In contrast to the positive bias in the respondents' reports, both
types of estimates were biased in the negative direction (the estimates
being less than the true values). The blind estimate had a negative
bias of 20.7 percent, which is significantly different from zero with
a = 0.05. The refined estimate had a negative bias of 6.9 percent, or
one-third of the blind estimate's bias and it was not significantly
different from zero with a = 0.05. For this survey, however, the
bias of the refined estimate was still four times in magnitude the
bias from the farmers' report.

CONCLUSIONS

There were only 45 out of the 540 reports which had no difference at
all between the reported and true pounds of milk sold. The overall
absolute error was 7.76 percent of the true quantity. Changes in
procedures should be considered carefully because a change may only
affect the negative bias or the positive bias. This would increase
the error between the reported and true means.

The results indicated the telephone interview, especially with no
pre survey contact, may give biased results in obtaining monthly milk
production data in the CRMMO in Wisconsin.

The direction of bias was positive for both telephone and personal
interviews, i.e. the dairymen tended to report more pounds of whole
milk sold during the previous month than the recorded true value.
However, the magnitude of reporter bias was greater for the data
obtained by phone with 1.98 percent bias compared to 0.68 percent bias
for personal interviews.

The refusal rate for telephone interviews was not significantly greater
than for personal interviews. Only slightly more than 2 percent of the
sample could not be reached because they had no telephone or listed
telephone number. Therefore, the telephone can be an efficient data-
gathering tool if there are no problems with a possible bias.

Enumerator effects on reported acres owned and operated were signifi-
cant. This has serious implications because the acreage determines
the reporting unit. Additional study is needed to identify and remove
the enumerator effects.

The presurvey contacts brought the bias down to 0.69 percent while the
bias for those farmers interviewed without presurvey contacts was
3.46 percent. Many farmers completed the questionnaire after the
presurvey contact. This gave them more time to check their records.
Also, their wives could provide the answers on the second contact.
This, however, had an unknown effect on the bias analysis.
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ANALYSIS OF VARIANCE TABLES 7-18 FOR

INDIVIDUAL SURVEY ITEMS

* Indicates statistical significance of Lomputed F with

'::. =: • OS in the following tab I<'S

FS,486 2.23

F8,486 1. 95

Fl,486 3.86

F40,486 1. 41

18
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Table 7.--Analysis of variance with orthogonal treatment comparisons
of reported acres owned

Source of Degrees Sum of squares F
variation :of freedom: Mean squares ratios

Enumerator 5 279,422 55,884 2.253*

Treatment 8 93,092 11,637 .469

L1 1 14,141 14,141 .570

L2 1 105 105 .004

L3 1 5,736 5,736 .231

L4 1 11,623 11,623 .469

L5 1 20,115 20,115 .811

L6 1 7,600 7,600 .306

L7 1 105 105 .004

L8 1 33,667 33,667 1.357

Interaction:

Error

Total

40

486

539

1,064,698

12,053,816

13,491,028

26,617

24,802

1.073
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Table 8.--Ana1ysis of variance with orthogonal trl'atment comparisons
of reported acres rented from others

Source of Degrees of Mean FSum squares squaresvariation of freedom ratios

Enumerator 5 29,955 5,991 .637

Treatment 8 119,020 14,877 1.582

L1 1 17,869 17 ,869 1.900

L2 1 16,906 16,906 1.797

L3 1 32,471 32,471 3.452

L4 1 36,296 36,296 3.858

L5 1 4,354 4,354 .463

L6 1 3,652 3,652 .388

L7 1 1,882 1,882 .200

L8 1 5,590 5,590 .594

Interaction

Error

Total

40

486

539

394,104

4,571 ,860

5,114,939

9,853

9,407

1.047
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Table 9.--Ana1ysis of variance with orthogonal treatment comparisons
of reported acres managed

Source of Degrees Sum of squares Mean squares F
variation of freedom ratios

Enumerator 5 197 40 .658

Treatment 8 538 67 1.117

Ll 1 6 6 0.100

L2 1 138 138 2.300

L3 1 250 250 4.167*

L4 1 0 0

L 1 0 05
L6 1 0 0

L7 1 14 14 .233

L8 1 130 130 2.167

Interaction

Error

Total

40

486

539

2,521

29,036

32,292

63

60

1.055
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Table 10.--Analysis (If variance with orthogonJl Ir~Jtment comparisons
of reported acres rented to others hy respondents

Source of
variation

Enumerator

Treatment

Degrecs
of freedc)m

1

1

1

1

"-------
Sum of ~'l'an

Fsquares squares ratios

345 69 .622

948 118 1.063

21 21 .189

6 6 .054

124 124 1.lL7

371 371 3.342

71 71 .6,'+0

213 213 1.919

36 36 .324

106 106 .955

Interaction

Error

Total

41)

4Hh

53Y

5,283

53,781

60,357

132

111

1.193
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Table 11.--Ana1ysis of variance with orthogonal treatment comparisons
of reported acres operated by respondents

Source of Degrees Sum of Mean F
variation of freedom squares squares ratios

Enumerator 5 347,641 69,528 2.541*

Treatment 8 252,010 31,501 1.151

11 1 164 164 .006

12 1 23,733 23,733 .867

13 1 6,01l 6,01l .220

14 1 100,862 100,862 3.686

15 1 39,753 39,753 1.453

16 1 1,710 1,710 .062

17 1 1,900 1,900 .069

18 1 77,877 77,877 2.846

Interaction

Error

Total

40

486

539

1,361,462

13,298,586

15,259,699

34,037

27,363

1.244
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T3b1e 12. --Analysis 0 [ var iance with orthogoI1cll l r l',lLmentcomparisons
of repartee pounds of milk produced

Source of Degrees Sum of :'h',lll squares F

variation of freedom squares ratios

Enumerator 5 2,217,590,591 4~3,518,118 .558

Treatment 8 3,978,504,584 4:l7,313,073 .626

L 1 34,410,159 J.~,410,159 .0L;3
1

L2 1 26,748,057 2h,748,057 .034

LJ 1 445,080,227 '1,~[),008,227 .560

L4 1 215,118,385 ~' 1 ') , 118,385 .271

L 1 583,171,505 'Jd:3 , 171 ,505 .734
5

L6 1 199,439,240 ] 'J 9 ,439 ,240 .251

L 1 218,542,225 .]8,542,225 .275
7

LS 1 2,255,994,78h ~'.:.''i'),994,786 2.841

Interaction

Error

Total

40

486

53lJ

25,249,523,694

385,933,158,902

417,378,777,771

fd1,238,092

;'94,101,150

.795
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Table 13.--Ana1ysis of variance with orthogonal treatment comparisons
of reported quantity of whole milk sold

Source of Degrees Sum of Mean F
variation of freedom squares squares ratios

Enumerator 5 2,963,682,812 592,736,562 .837

Treatment 8 3,501,146,954 437,643,364 .618

L1 1 395,160,603 395,160,603 .558

L2 1 64,665,947 64,665,947 .091

L3 1 109,287,544 109,287,544 .154

L4 1 54,432,270 54,432,270 .077

L5 1 546,635,958 546,635,958 .772

L6 1 167,737,630 167,737,630 .237

L7 1 317,541,642 317,541,642 .448

L8 1 1,845,685,360 1,845,685,360 2.606

Interaction

Error

Total

40

486

539

22,589,006,211

344,185,527,608

373,239,363,585

564,725,155

708,200,674

.797
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Table 14.--Ana1ysis of variance with orthogonal treatment comparisons
of true quantity of whole milk sold

Source of
variation

Enumerator

Treatment

L
1

L
')

Interaction

Error

Total

Degrees
of freeJom

5

1

1

1

1

1

1

40

486

53Y

Sum of squares

2,587,297,381

4,195,584,286

198,586,71-'1

118,483

168,466,466

75,300

621,663,915

79,176,506

1,072,574,375

2,054,922,527

22,347,786,605

329,365,717,870

358,496,386,142

~!I:~ansquares

517,459,476

'i24,448,036

198,586,714

118,483

168,466,466

75,300

b21,663,915

79,176,506

L,072,574,375

.2,U54,922,527

558,694,665

b77,707,238

F
ratios

.764

.774

.293

o

.249

o

.917

.117

1.583

3.032

.824
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Table 15.--Ana1ysis of variance with orthogonal treatment comparisons
of reported quantity of milk used for food or drink on
the farm

Source of Degrees Sum of Mean squares F
variation of freedom squares ratios

Enumerator 5 222,535 44,507 1.011

Treatment 8 481,959 60,245 1.368

L1 1 345 345 .008

L2 1 148,434 148,434 3.371

L3 1 39,732 39,732 .902

L4 1 46,021 46,021 1.045

L5 1 10,769 10,769 .245

L6 1 187,309 187,309 4.254*

L7 1 45,653 45,653 1.037

L8 1 3,696 3,696 .084

Interaction

Error

Total

40
486

539

2,048,262

21,401,376

24,154,132

51,207

44,036

44,813

1.163
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Table 16.--Ana1ysis of variance with orthogonal treatment comparisons
of reported quantity of milk fed to livestock

Source of Degrel's Sum of ~lean F
variation of freedom squares squares ratios

Enumerator 5 10,145,933 2,029,187 3.982*

Treatment 8 4,718,125 589,766 1.157

L1 1 1,026,750 1,026,750 2.015

L2 1 129,504 129,504 .254

L3 1 766,182 766,182 1.503

L4 1 32,935 32,935 .065

L5 1 767,013 767,013 1.505

L6 1 1,979,158 1,979,158 3.883*

L7 1 13,913 13,913 .027

LS 1 2,670 2,670 .005

Interaction

Error

Total

40

486

539

21,977,268

247,688,421

284,529,747

549,432

509,647

527,885

1.078



Table 17.--An.:.dysis elf VarLlrlCl' ,-,'ith orthogol131 trl'atment Lomparisons
of reported milk sold direct Iy to consumers

LnUll1erfltcJr

Treatll1ent

1..)

L
)

5

1

1

1

~~,g~~ 4,984 1.085

~il ,::'/j 5 3,::'Rl .714

~,641 ~,641 .57')

h,::'~5 f ') ') c ].35)" _ ~J

1 , 28~ ] , ::'84 .280

~ ,430 .2,430 • '5 ~ LJ

13.2 132 .029

10,305 lO, 305 ') ') I !~.~c+c+

1,673 1,h7J .3G-'+

1,555 1,555 .339

Interaction

Lrro r

Total

40

53Y

2,232,227

4,335

-'+ , 593

4,558

.94~
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RI:SI'():~SE eRROR u;mIERATOR (~lJEST Im:i\A] RI:

CcntlL:men:

PLl'ilSl' comment un all of the follov.'ing tupic~ v.'Lth vCJur pl'ysona] vie\-Is.
Lxtra paper ie, ilttilchecl to cover inaclcCjuute space lln the qucstionnLlirL:
ancl ;ll1Y aclditiona] opinion YOU would like to make un eitlllr g0nLlu] or
s p l' l if ic sub j ~'l' t S •

I. Scllc)ol fnr Dairy Response:

a. Was interview manuul of assistance?

L. Ivas schoo] instruction sound?

11. Presurvey

a. v'TIat was Llrmers' n'ception to phone cdl L to personal contact?

b. What were your ft.:eJings as enumerator?

111. Survey Proper

In clisl~ussing l',lCh treatmt.:nt, indicate the farmer's reaction tu
the pdrticular form of treatment. You may want to discuss other
differences in farmers' attitude thut vou fce] was due to u certuin
uspect of till' trealml'nt. Also, from your po int of view, was home
or office phc1l1ing easiest, Wi1S th,,' mui] contact of help as a
reference wh~n calling, etc?
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